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Comment on “Scaling of the anomalous Hall effect in Sr1−xCaxRuO3”
Yevgeny Kats∗ and Lior Klein
Department of Physics, Bar-Ilan University, Ramat-Gan 52900, Israel
Mathieu et al. [1] measured the anomalous Hall effect
(AHE) ρxy and the magnetization M of Sr1−xCaxRuO3
films as a function of temperature, and claimed that
the transverse conductivity σxy of samples with different
doping levels scales with the temperature- and doping-
dependent magnetizationM(T, x), thus providing strong
support to their recently suggested interpretation of the
AHE in SrRuO3 as an intrinsic effect due to Berry phase
monopoles in k-space [2]. In this Comment we point out
that the Letter does not provide such support, since the
presented data are problematic, and that even if the data
are trusted, the results allow for scaling of comparable
quality assuming ρxy scales with ρ, as might be expected
for conventional (extrinsic) models for AHE.
When SrRuO3 films are grown on (001) substrates of
SrTiO3, they may grow in six different orientations rela-
tive to the substrate. For two of the orientations, the easy
axis of the magnetization is in the film plane, and for the
other four orientations – roughly at 45◦ out of the film
plane [3]. Mathieu et al. report that their SrRuO3 films
have perpendicular magnetic anisotropy (and do not pro-
vide any evidence for its intrinsic nature [4]). Since per-
pendicular anisotropy does not correspond to any of the
intrinsic orientations, the films are likely to contain grains
with more than one orientation, which would introduce
uncontrolled errors in measuring the intrinsic magnetiza-
tion and AHE.
It should be noticed that the curves of σxy(M) for the
different samples (reproduced in Fig. 1) are separated
by much more than the indicated error bars. Such differ-
ences cannot be attributed to uncertainty in film thick-
nesses (which is one of the error sources mentioned by the
authors), since while for M = 1 µB/Ru, σxy of x = 0 is
by 100% larger than of x = 0.1, at M = 1.25 µB/Ru it is
only by 20% larger (thickness uncertainty would scale the
results by a constant factor). The differences cannot be
attributed to doping-driven changes in material parame-
ters, since while the curves of x = 0.1 and 0.2 are very
different from the curve of x = 0, the curve of x = 0.3
almost coincides with the curve of x = 0. On the other
hand, uncontrolled differences in the amount of twinning
between samples may account for such messy behavior
as a function of doping.
Furthermore, even if the data are trusted, the large
spread of the data does not allow to distinguish between
the suggested (intrinsic) interpretation and the conven-
tional (extrinsic) models for AHE. For example, Fig. 2
shows that if the data of Ref. [1] are re-analyzed in terms
of a na¨ıve conventional model, i.e. ρxy = Rs(ρ)M , a scal-
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FIG. 1: Scaling of the transverse conductivity σxy. (Repro-
duced from Fig. 3 of Ref. [1]. Fewer data are shown.)
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FIG. 2: Data extracted from Ref. [1] and presented in terms
of the AHE coefficient Rs as a function of the resistivity ρ.
ing of comparable quality is achieved.
We would like to note that there are additional reasons
to doubt the applicability of the Berry phase model to
the AHE in SrRuO3, and they are presented in Ref. [5].
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